Transmitter uptake and release in PC12 cells overexpressing plasma membrane monoamine transporters.
Transmitter uptake and exocytosis of secretory vesicles are two essential aspects of neurotransmission. Here we show that transient overexpression of plasma membrane monoamine transporters in rat pheochromocytoma PC12 cells induced an approximate 20-fold enhancement of cellular uptake of monoamines. Intravesicular amine concentration was greatly increased, as demonstrated directly by carbon fibre amperometry. However, the amount of stored monoamines diminished over a 5-h period, unless monoamine oxidase was inhibited, indicating that monoamines leak out from secretory vesicles. This efflux of monoamines accounts for the reported dependence of vesicular monoamine content (the quantal size) on the kinetics of vesicular monoamine uptake. Measuring radiolabelled monoamines release from the cell population provided accurate determination of the secretory activity of the subpopulation (10-20%) of cells transfected with monoamine transporters, since they contained about 95% of the radiolabel. Accordingly, significant modification of the secretory responses was observed, at the cell population level, upon transient expression of the serotonin transporter and of proteins known to interfere with exocytosis, such as botulinum neurotoxin C1, GTPase-deficient Rab3 proteins, truncated Rabphilin constructs or Rim. The co-transfection assay described here, based on transient expression of monoamine transporters, should prove useful in functional studies of the secretory machinery.